Introduction
============

Coronary arteriovenous fistulas (CAVFs) are rare. The frequency of CAVF among patients undergoing coronary angiography or coronary computed tomography is reported to be between 0.1 and 0.8%.[@JR130009cr-1] [@JR130009cr-2] About 55% of fistulas originate from the right coronary artery (RCA), 40% from the left main artery, and 5% from both. The most common draining sites are the pulmonary artery (12--80%), right ventricle (7--40%), coronary sinus (7%), and left atrium (5%), left ventricle (3%), or superior vena cava (1%). Fistulas from the circumflex artery draining to the coronary sinus are rare.[@JR130009cr-1] [@JR130009cr-2] [@JR130009cr-3] [@JR130009cr-4]

History
=======

A 59-year-old female patient complained of progredient chest pain, dyspnoea, and palpations on exertion for 3 months. She never had these symptoms before. Her medical history consisted of obesity, diabetes, and obstructive sleep apnoea. Her medication consisted of β-blockers, angiotensin-converting-enzyme inhibitor, and hydrochlorothiazide. She was a nonsmoker and consumed alcohol occasionally. She was a homemaker and lived with her husband and two children.

Examination
===========

Examination revealed no abnormalities. Blood pressure was within the limits. In ECG examination she was in sinus rhythm, ST segments were not markedly changed. Cardiac enzymes were not elevated. Transthoracic echocardiography showed a good biventricular function without regional movement disturbances with competent valves and no dilated cardiac chambers. In the coronary angiography, the circumflex artery was dilated and presented with a fistula to the coronary sinus ([Figs. 1](#FI130009cr-1){ref-type="fig"} and [2](#FI130009cr-2){ref-type="fig"}). A contrast enhanced CT scan confirmed the diagnosis of a coronary sinus fistula ([Figs. 3](#FI130009cr-3){ref-type="fig"} and [4](#FI130009cr-4){ref-type="fig"}). We performed no additional diagnostics to evaluate ischemia in terms of stealing effects and ischemia.

![Coronary sinus fistula seen in left heart catheterization.](10-1055-s-0033-1348062-i130009cr-1){#FI130009cr-1}

![Coronary sinus fistula seen in levocardiography.](10-1055-s-0033-1348062-i130009cr-2){#FI130009cr-2}

![Computed tomographic scan showing an aneurysmatic circumflex artery and coronary sinus fistula.](10-1055-s-0033-1348062-i130009cr-3){#FI130009cr-3}

![Three-dimensional reconstructed computed tomographic scan showing a coronary sinus fistula.](10-1055-s-0033-1348062-i130009cr-4){#FI130009cr-4}

Operation
=========

After median sternotomy, the left internal thoracic artery was prepared in skeletonized technique. After cannulation of upper and lower vena cava and distal ascending aorta, extracorporeal circulation was started. We decided to perform the operation via median sternotomy and with bicaval cannulation to enable optimal visualization of the aneurysmatic fistula and, in case of preoperative undiagnosed distal coronary sinus entries, on the orifice of the coronary sinus after opening of the right atrium or the aneurysmatic coronary artery. Aorta was cross-clamped and the heart was arrested by antegrade cold blood--cardioplegia. The aneurysmatic circumflex artery was prepared and ligated below the main stem and the coronary sinus ([Figs. 5](#FI130009cr-5){ref-type="fig"} and [6](#FI130009cr-6){ref-type="fig"}). The first marginal branch was revascularized by the left internal thoracic artery to supply blood to three smaller marginal branches. Intraoperative course was uneventful and transesoephageal echocardiography showed no changes to the preoperative status. The patient was transmitted to intensive care unit (ICU) without inotropic support in sinus rhythm.

![Intraoperative view on an aneurysmatic circumflex artery and coronary sinus fistula.](10-1055-s-0033-1348062-i130009cr-5){#FI130009cr-5}

![Intraoperative view on an aneurysmatic circumflex artery and coronary sinus fistula. LAA, left atrial appendage.](10-1055-s-0033-1348062-i130009cr-6){#FI130009cr-6}

Postoperative Course
====================

The patient was extubated a few hours after admission to ICU. No bleeding or rhythm disturbances occurred. She was transferred to ward on postoperative day (POD) 1. Cardiac enzymes were not elevated in an unusual fashion. Renal function was not impaired during hospital stay. At discharge on POD 6 to a rehabilitation facility, the patient was in sinus rhythm with an unchanged good biventricular function. Anticoagulation regime consisted of a dual antiplatelet therapy with aspirin (ASA) 100 mg once daily and clopidogrel 75 mg once daily for 4 weeks postoperatively followed by ASA 100 mg once daily lifelong. After 8 weeks, her functional status was not impaired and she was relieved from chest pain.

Discussion
==========

The presence of arteriovenous coronary artery fistula were first described by Krause in 1865.[@JR130009cr-5] The first operation was done by Biörck and Crafoord.[@JR130009cr-6] CAVF is a rare entity and is mostly diagnosed and corrected in early childhood. Most repairs of coronary AV fistulas in childhood are in conjunction with other congenital problems. Some are asymptomatic in childhood and become manifest in adults. Percutaneous closure of coronary fistulas has been reported, but these techniques do not eliminate the risk for rupture of the aneurysmal circumflex artery in this case.[@JR130009cr-4] We discussed the patient within the interdisciplinary heart team as also proposed by recent guidelines for myocardial revascularization. In our case of a large and wide fistula with a high-flow shunt, we decided that an interventional or minimally invasive approach is not the optimal treating strategy in accordance with previous reports.[@JR130009cr-7] The evidence on the natural course of coronary artery fistulas and coronary aneurysm is low. Most reports describe a low rate of complications and recommend conservative treatment. However, in cases of symptomatic patients and high-flow arteriovenous shunts closure is recommended to prevent complications such as rupture, heart failure, myoardial ischemia, and endocarditis.[@JR130009cr-8] [@JR130009cr-9] Coronary aneurysm is often associated with coronary artery stenosis and the natural course is controversial. One study showed that coronary aneurysm does not confer added risk in patients with coexisting obstructive coronary artery disease and those patients with pure ectasia have a good prognosis.[@JR130009cr-10] Another study found aneurysms to be an independent predictor of mortality, with 71% of patients surviving after 5 years.[@JR130009cr-11] We decided to ligate the aneurysm and shut it off from perfusion. We chose to revascularize a large marginal branch to provide blood to some smaller marginal branches. We used the left internal thoracic artery because of the best graft patency and a young patient with normal life expectancy. We did not resect the aneurysm although there have been successful surgical case reports in which the nonarteriosclerotic right coronary aneurysm draining to the right ventricle was resected under cardiopulmonary bypass, the arteriovenous fistula was ligated from inside the coronary aneurysm, and coronary artery bypass grafting was done in the normal portion of distal RCA using saphenous vein graft.[@JR130009cr-12] We closed the fistula from the outside, although other report closure from inside the coronary sinus.[@JR130009cr-13]

Conclusion
==========

Arteriovenous coronary artery fistula of a dilated circumflex artery draining into the coronary sinus can be successfully treated by ligation of the circumflex artery and revascularisation of the first marginal branch.
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